Objective Cervical cancer is a leading cause of mortality among Native American women. Cervical cancer is easily preventable with prescreening and follow-up. However, Pap smear screening rates are the lowest among Native women. This qualitative study assessed human papillomavirus (HPV) knowledge and acceptance of the HPV test and HPV vaccine for daughters among Native American women who reside on and off Native reservations in the Northeastern USA. Design Our sample included 50 adult Native American female caregivers of Native American girls aged 9 to 18 years old. Five focus groups were conducted in the target region. Results Overall, participants had limited knowledge of HPV and the role of HPV vaccine to prevent cervical cancer incidence and mortality. Many women lacked knowledge about HPV, HPV test, and HPV vaccine; lacked consensus about the viability and safety of the HPV vaccine for Native American daughters; and were concerned that little information is known about the long-term effects of the HPV vaccine. The relationship with an Indian Health Service medical provider was strongly associated with HPV vaccine uptake and follow-up.
HPV, a sexually transmitted infection, has been identified as the major causal agent of cervical cancer [14] . While HPV infection is common among all races and age groups of women (estimated infection rates in the population are approximately 50 %), a higher prevalence has been found among women who are impoverished, undereducated, and belong to specific nonwhite racial/ethnic groups [9, 18] . In 2006, the Food and Drug Administration approved the three-shot vaccination HPV4, or Gardasil®, for use in girls 9-18 years old to protect against HPV types 6, 11, 16, and 18, those most commonly associated with cervical cancer [21] . Currently, a commercially obtainable test for determining the presence of HPV is clinically available. However, the US Preventive Services Task Force concludes that the evidence is insufficient to recommend for or against the routine use of HPV testing as a primary screening test for cervical cancer [22] .
Studies have examined HPV vaccine acceptability among white women [5] and college students [15] . The few studies involving Native participants have been mostly quantitative in nature [11, 12, 17] , measuring prevalence and demographic predictors of vaccine uptake. Recently published data from Pacific Northwest and Plains tribes have identified lack of knowledge about the connection between HPV and cervical cancer and lack of financial resources to pay for vaccination as the two key barriers [3, 16] . No data have been published on eastern tribes' perspectives on HPV vaccination, and the limited data on Native American women suggest that there is variation among tribes in attitudes and knowledge about HPV and cervical cancer [3, 16] . This finding underscores the need for research documenting the views of Native women from multiple tribal and urban settings.
HPV4 Vaccine Utilization
The HPV4 vaccine remains underutilized among all ethnic minority women [6] . For HPV4, approximately half of adolescent girls had initiated the vaccination series in 2010, and approximately one fourth of the girls had received ≥3 doses. White adolescent girls were more likely to complete three doses of HPV vaccine compared with Black or Hispanic adolescent girls. Empirical studies are needed to understand the motivations and address the barriers to vaccine uptake and protocol completion.
This study was conducted to gain insight into cancerscreening practices among American Indian women who reside in both a reservation and city to increase our understanding for cultural and environmental barriers related to HPV vaccine acceptability (intentions) and perceptions about cervical cancer screening.
Methods

Participants
Study participants were caregivers of adolescent Native American girls aged 9 to 18 years old and for whom the HPV vaccine is recommended. Caregivers were parents or any individual who was self-identified as being responsible for the child's health care. Parents/caregivers were adults, aged 18 to 64 years old, self-identified as Native American, and were English proficient. Participants were recruited from March 2009 through September 2010.
The study was conducted in the Northeastern Region of the United States, in tribes from six states: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. There are approximately 3.1 million individuals in the USA who self-identify as AI/AN. The Northeast has a total of 71,999 mile 2 and a population of about 14,429,720 people. AI/AN individuals represent 1.37 % of the US population, for a total of approximately 2.5 million in the Northeast. This study was reviewed and approved by the Institutional Review Board of the Boston University Medical Center.
Recruitment
We contacted the tribal leadership of multiple AI/AN tribes and nations in the Northeast to ask permission to hold focus groups on their land. Participants responded to recruitment flyers posted in public places, to word of mouth discussions among tribal leaders, and to referrals from social groups at tribal businesses. Flyers provided information about the purpose, benefits, and criteria for participation in the study. Contact information was given for interested women to alert researchers to their interest. Each participant was compensated $20 for their participation in the study. This sum was paid to the participant at the end of the focus group. Each participant was also offered the cost of a round trip bus fare to defray the cost of transportation to attend the focus group. If a participant withdrew from the study after they arrived at the focus group but before they completed the focus group, they were still compensated for their time.
Procedures
Five focus groups were conducted, each in a different tribal community. The groups were held in community settings such as local libraries or community centers. Each group had between 6 and 17 participants, for a total of 102 participants. Sessions lasted about 90 min in duration. Informed consent was reviewed and obtained in writing prior to the start of each focus group. A trained female facilitator (an African American woman) introduced herself and explained the purpose of the study. To maintain confidentiality, she asked participants to introduce themselves using only first names or a pseudonym if they preferred. All sessions were digitally recorded and transcribed.
Using a pretested interview guide, the facilitator first asked the group members a series of questions about health and disease in general and how family members understood illness and disease. The questions then became more specific to cervical cancer, prevention of cervical cancer, Pap smears, and HPV infection, testing, and vaccination. Participants were asked to provide responses related to their current views and current behaviors about HPV infection, vaccine, and cervical cancer screening. Participants were then asked to provide suggestions for improving cervical cancer screening in their communities. After the end of the focus group, the facilitator handed the women a CDC brochure about cervical cancer, corrected any misperceptions that the women had identified during the focus group, and answered any questions that they had about cervical cancer or HPV.
Data Analysis
Audiotapes from the discussions were deidentified and transcribed. Data were coded, analyzed, and interpreted to identify emerging themes based on participants' responses. The analytic procedures that were used are informed by the general approach to qualitative coding, which necessitated an iterative research protocol with the goal to determine themes that capture the dimensions of Native women's experiences. Towards this end, two members of the study team jointly examined one transcript. The joint examination of one transcript served the purpose of developing a common set of content codes [13] . Thereafter, two study members independently applied these codes to an additional transcript. Once the second transcript had been coded independently, the two study members compared their coding to assess reliability. Discrepancies were resolved, and coding rules were modified through iterative discussion. This process required recoding of the first transcript using the modified coding rules. The final transcripts were coded by following the same process.
Results
During the coding process, several themes emerged from the focus groups that were relevant to the considerations of HPV testing and HPV vaccinations. These included ideas about prevention of the disease, importance and diverse roles of providers in improving health, confusion about HPV testing and vaccination, distrust of medical cures, and specific issues concerning HPV vaccination in daughters.
Disease Prevention is Important
One consistent message that most women in all groups echoed was the idea that taking measures to prevent disease was a good thing, and more women should engage in preventive behaviors. However, only a few of the women consistently engaged in preventive behaviors or commented that prevention was not important or preferable to treatment. Most women talked about getting regular mammograms, and although some women brought up negative experiences with mammograms, such as pain or embarrassment, all women were in agreement that mammograms saved lives and were a common and normal part of taking care of oneself. Most women expressed similar attitudes about getting a Pap smear, although a few women indicated that Pap smears were more private and more invasive. A few women indicated that they had a Pap smear during their last visit to a health care provider. 
HPV Vaccine Recommendations are Unclear
There was much discussion in all groups about the appropriate age of vaccination within the recommended range of 9-18 years old. Many women expressed the idea that 9 years old was too young to get a vaccine that protected against a sexually transmitted disease because the child was still a few years away from having sex, and it was at that later point that the decision should be made about vaccination or not. Some women pointed out that by the older age, it might be too late, and that if girls had to bring up a vaccine when they were considering having sex, it would operate the same as birth control in that if a child brings up birth control, it means that she is having sex and needs it. Participants both agreed and disagreed with this perspective and provided no clear resolution to this issue.
Communicating with Daughter Varied
Participants suggested that perhaps a good mother-daughter communication could eliminate or delay the need for the HPV vaccine, but others thought that good communication could simply allow for a mother to talk about the HPV vaccine with her daughters. Native women indicated that by the time that good mother-daughter communication about sexual issues occurred, it would be too late, as exposure would have already occurred. Some women indicated that the daughters were too young to have a say in whether they were to be vaccinated, but others felt like they had to ask their daughters and needed to put off the decision until the girls could make it for themselves. P1: I left it up to the two oldest ones. I left it up to them. Sat down, got as much information material as possible in regards to the whole HPV. Went through the family history with'em, between the aunts and both sides of the family and which ones have cancer so the likelihood. You know, so, the whole DNA thing…. So my daughter who's 17 years old now, she's a smart girl, I told her "this is your body and I'm not gonna to make that decision for you. Here's the information, you know, read up, when we go to the doctor you know, for the next time, talk with them, ask as many questions as you want, and then it's your judgment". P1: When we sat down with xxxx (daughter), and I went through thing well why are they getting the shot,… I explained to her about the virus. Well how do you get it? I said 'well it's sexually transmitted' now she pickedup -on -that and wanted to discuss it with me, and then I carry on. I think she, at 9 y/o, she knows about sex… and so I explained to her about that. And, you know, I said you know 'you're 9 years old' you know. I said, you know I'm not gonna do it now, but when you get the shot, get the shot. She said 'No, I'll wait!' But I explained everything to her and you know, given her pediatrician explain it to her. It seems to me that this vaccine, like when you see the commercials and all it's like "talk to your child". Well we don't have the opportunity to talk to our children about other things that we've had to give them. You know, it's like, it seems like a lot of people are saying it's their decision but in a way you know, it is up to the parent. Like you said, you can't bring them kicking and screaming, but if I felt that, if I felt so strongly about it, which I'm not sure that I do at this point, if I felt so strongly, yeah I'd bring 'em kicking and screaming, just like any other vaccine.
Confusion about HPV Testing and HPV Vaccination
Most women were confused about what HPV was, what an HPV test was, and what the HPV vaccine was meant to do. Many women confused the test with the vaccine or reported that they did not know that both were options. No one indicated that they thought HPV infection was related to human immunodeficiency (HIV) or AIDS. Most women did not know that HPV infection was so easily contracted, and very few women understood about different strains of virus carrying differential risk for disease.
Most women identified general concerns about prophylactic vaccines and possible risks associated with autism and other long-term health problems. For Native women, these health risks were perceived as real, and they had concerns about potential side effects associated with the HPV vaccine. A few women reported that one had to weigh the very real risks of vaccination against the small risks of cervical cancer for their daughters.
P1: It's, I mean, there are percentages, there's risk and everything, but that adult person, as to whether you want to take that risk, or you don't… or you run a risk of em getting the disease. That's what it comes down to me. It's the risk of the drug against the risk of the disease itself. P1: You know, …when they come to me, you know, I just, I don't like putting any foreign objects, substance in my body, that's man made…I don't know, I just can't, I can't do it. When it comes to the innovation shots with the kids, you know, some of them I think it's, like small pox. come on, people, …why are you shooting my kid up with this live virus, what's the matter with you? Then the whole circumstances, you know, …well gee, guess what? you have the innovation right there, so why put my kid, even though the risk factor's so low but, you know, they could be the 1 in you know 100,000 deaths or could come down with, now with some of the shots they are saying that it has to do with autism later in life. Participant-The mercury? I had a very hard time with that also. Especially with my son because it's, the rates are higher in boys. I had a really, I held off for longer than you're supposed to, because I just didn't feel comfortable.
Patient-Provider Relationship is Important
Most women indicated that they had a private doctor or saw someone at the Indian Health Service (IHS) clinic affiliated with their tribe. They talked about the importance of having this source of good and trusted information.
P1: And my primary care is at IHS. My gynecologist is also in my town, Dr. xx who I absolutely love. But any other further-I know. He's wonderful. He is just absolutely phenomenal. Makes you feel at ease and you know it's uncomfortable to go anyhow. He's wonderful. And any further testing I'll go to TRIBAL CLINIC. The walk-in clinic… A few women mentioned that it was hard to know what information was accurate and balanced and that the provider's job was to help the patient sort through any misinformation or confusion so as to make informed choices about their health care.
The women talked about different types of providers as being important or useful for different reasons. Doctors were wanted if the problem was serious, but nurses and other support staff were needed for services related to procedures, side effects, and other questions and problems that came up in regular care.
P1: It depends on the relationship that you have with the OB/GYN. Then it, you know, it's fine. You sit down and talk about golf and kids, and so it's like, down there, just carrying on a conversation… Just like when the doctor's open you know, and honest with you, layman's terms you know, you know, the whole medical terminology layman's terms it's um, but it also depends on you too as an individual if I mean, you … with your physician… When asked whether women from the community could serve as peer providers or educators about HPV, there was a general positive reaction. Women, however, expressed concern that these peers would need backup of real professionals to respond to questions perceived as difficult or involved. The model of peer educators working door to door did not seem right to many of the women. When asked about the acceptability of having peer educators deliver health messages to Native women that they knew, the participants did not perceive peer educators as being effective, expressing concerns about being bothered, caught off guard, or peers arriving at inconvenient times of the day. Most women felt that it would be better to hold events at local clinics, centers, and houses and invite neighbors and family in to hear about health issues from peer educators. P1: But something like that I would want to be informed about. But I don't think I would like it coming from anyone other than either an educator or a health care professional. I don't think I would like it coming from… P2: me? P1: yeah, especially you. (laughter) I don't know, I just think those are the two people it should be either a health care professional or an educator, whether the… P2: Somebody who's been trained? P1: yeah. P1: If somebody came knocking to my door and said: you know,… I want to talk to you about this. I wouldn't like it. Even if I knew them, even if I knew what they were doing. But if there was like an event, maybe like tonight… Privacy was only expressed as a concern with potential peer educators by few participants, and as long as women were free to share or not, this concern did not seem large in the women's minds.
Medical Mistrust
Most women expressed concern that the HPV vaccine had not been on the market for many years, and therefore, the long-term effects were unknown. Participants asked why a new vaccine was being tried out among Native women first, but most women simply did not want to give the vaccine to their daughters until more about the long-term effects were known. P1: It's a little bit off what you're just asking us. It goes back to vaccine versus screening, that sort of thing, you know what I mean? I think that because of the way I think, on a more natural level I don't trust drug companies, I don't trust most drugs, or any really. Um, vaccines have side effects and could cause, this is a new vaccine, we don't know what any long-term side effects are to it. So I think in that way, if I had a daughter that was that young now. I have, my daughter's 33, 34. But SHE has a daughter. I think I would go more for the screening and educating my child about how HPV is transmitted and not just HPV but other …sexually transmitted diseases. I think we need to teach our children, especially our daughters, how to listen to their bodies, you know, pay attention to their bodies, take responsibility for that P1: Like I know when my mother was pregnant with me they gave this drug to solve morning sickness and look what happened to a lot of the females that in my, you know, in my time what happened to them.
Discussion
This qualitative study provides important information about Native women's perceptions related to preventive cervical cancer screenings, patient/provider communication, medical mistrust, and HPV vaccine acceptability for daughters. Native women perceived that the Pap test is beneficial to health, but few engaged in these preventive screening behaviors. Barriers to cancer control measures included the pain experienced during the mammogram or embarrassment. In a recent study, Brown and colleagues reviewed several factors associated with HPV testing uptake among an ethnically diverse group of women [2] . Similar to our results, Brown and colleagues found that embarrassment and lack of knowledge were the barriers to screening among Canadian college women. The quantitative studies from Native women of the Northern Plains also support the idea that knowledge deficits account for some of the differences between white and Native women in vaccination uptake. Empirical studies are needed among Native American women to explore this further and to test methods of increasing knowledge and awareness of the importance of HPV vaccine uptake with the goal of reducing cervical cancer incidence and mortality.
However, knowledge change alone will not likely address all the issues of the participants in this study. Mistrust was filtered through the conversation at many levels, including mistrust of vaccinations, drug companies, providers, and overall medical professionals. These levels of mistrust might be harder to overcome compared with misunderstandings of the role of HPV in cervical cancer. Mistrust in Native communities has roots in historical events that have shaped the current complex relationships with dominant culture medical providers, and these are likely to remain even if women understand the issues of vaccination more accurately. Experience with providers that do listen and understand issues faced by Native women might help here but will take time and repeated exposure.
Native American women reported positive relationships with their health care providers. Women reported that they would prefer to receive health information from their IHS providers over the lay health worker. This view is similar to a previous finding among Native American tribes in North Carolina [10] . However, a recently published survey of clinics serving Native women in the Pacific Northwest indicated that many of them did not regularly recommend HPV vaccination to their patients [7] . A provider recommendation for a cancer screening was viewed as important to women. However, there is distrust of the safety of HPV vaccines for both male and female children. Of note, women commented that they felt pressured to have their child vaccinated in order to attend public school even though the HPV vaccine is not mandated in any of the states where women live.
The peer health educator model has shown success as an effective approach to both recruit potential participants for health programs and deliver health messages. There are increasing numbers of health promotion studies using this community engagement approach [8] . Participants in this study had mixed opinions as to the use of peer educators to deliver health messages about HPV acceptability. Messer and colleagues described this intervention effect as an attenuator, which acts as a barrier to success [10] . Native women perceived that unscheduled door-to-door outreach was an interruption and would be ill timed. Native women preferred to get health information at a health clinic or a community event that involved information dissemination, as opposed to peer educators arriving at their home unannounced.
Many participants were confused by the differences between the HPV test and the HPV vaccine. They lacked knowledge about the HPV test and its overall purpose as technology used to detect specific high-risk HPV types. Some women expressed great mistrust in the HPV vaccine and prophylactic vaccinations in general as a preventive measure to eliminate vaccine preventable diseases in children. Most participants in this study believed that 9 years old was too young to have a child get a vaccine that would protect against sexually transmitted infections (STI). These parents may believe that preadolescent children are not having sexual intercourse at the age of 9 years old, even though published reports suggest that rates of child abuse and neglect among AI/AN are higher than those of other racial/ethnic groups.
Because participants agreed that mother-daughter communication is important, there is an opportunity to reduce adolescent sexual risk behaviors [15] as part of a family intervention. Mothers and daughters would benefit from a structured sexual health education program that includes information about HPV etiology, prevention, and treatment. Heath promotion initiatives designed for Native American women could be developed within the cultural context of AI/NAs in New England.
Several elements of this study limit the generalizability. The facilitators were African American, and this crossethnic identification may have influenced the responses slightly. As this was a convenience sample, the findings cannot be generalized to other Native American groups. The women were self-selected, and the sample was relatively small. Findings suggest that there are several key barriers, including lack of knowledge and cultural beliefs, to be considered when developing cervical cancer prevention educational materials and interventions to increase HPV vaccine uptake among Native American women living in the Northeastern USA
